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UCSP Maxim Integrated Products, Inc.
μMAX Maxim Integrated Products, Inc.

*EP = 
+ (Pb)/ RoHS
G45

PART TEMP RANGE
PIN-
PACKAGE

GAIN
(dB)

MAX9716ETA+T -40°C to +85°C 8 TDFN-EP* Adj.

MAX9716EBL+TG45 -40°C to +85°C 3 x 3 UCSP Adj.

MAX9716EUA -40°C to +85°C 8 μMAX-EP* Adj.

http://www.maxim-ic.com.cn
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS—5V Supply
(VCC = 5V, GND = 0, SHDN = VCC, TA = +25°C. CBIAS = 1μF, RIN = RF = 20kΩ (MAX9716/MAX9717A), IN+ = BIAS (MAX9716),
BTL/SE = GND (MAX9717_), RL = ∞ connected between OUT+ and OUT-. Typical values are at TA = +25°C.) (Note 2)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

Supply Voltage (VCC to GND) ..................................-0.3V to +6V
Any Other Pin to GND ...............................-0.3V to (VCC + 0.3V)
IN_, BIAS, SHDN, BTL/SE Continuous Current...................20mA
OUT_ Short-Circuit Duration to GND or VCC (Note 1)...Continuous
Continuous Power Dissipation (TA = +70°C)

8-Pin TDFN (derate 24.4mW/°C above +70°C) .........1951mW
8-Pin μMAX (derate 10.3mW/°C above +70°C) ...........825mW

9-Bump UCSP (derate 5.2mW/°C above 70°C)...........412mW
Operating Temperature Range ..........................-40°C to +85°C
Maximum Junction Temperature ....................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C
Bump Temperature (soldering)........................................+235°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Supply Voltage VCC Inferred by PSRR test 2.7 5.5 V

Quiescent Supply Current ICC
VIN- = VIN+ = VBIAS (Note 3),
TA = -40°C to +85°C

4.3 8 mA

Shutdown Supply Current ISHDN SHDN = GND 0.01 1 μA

VIH 1.2
SHDN Threshold

VIL 0.4
V

VIH
0.9 x
VCC

BTL/SE Threshold

VIL
0.7 x
VCC

V

Common-Mode Bias Voltage VBIAS (Note 4)
VCC/2
- 6%

VCC/2
VCC/2
+ 6%

V

Output Offset Voltage VOS VIN- = VOUT+, VIN+ = VBIAS (Note 5) ±7 ±15 mV

VCC = 2.7V to 5.5V DC, VBIAS = 1.5V 60 80

f = 217Hz 61Power-Supply Rejection Ratio PSRR VIN+ = VBIAS,
VRIPPLE = 200mVP-P,
RL = 8Ω (Note 6) f = 1kHz 73

dB

RL = 8Ω, THD+N = 1%, fIN = 1kHz (Note 7) 0.8 1.1

RL = 4Ω, THD+N = 1%, fIN = 1kHz (Note 7) 1.4
Output Power POUT

RL = 16Ω, BTL/SE = VCC (single-ended
mode), THD+N = 1%, fIN = 1kHz

0.155

W

Total Harmonic Distortion Plus
Noise

THD+N
AV = 6dB, RL = 8Ω, fIN = 1kHz,
POUT = 0.5W (Note 8)

0.024 %

Output Noise Density en fIN = 10kHz 106 nV/√Hz
Signal-to-Noise Ratio SNR THD+N = 1% 105 dB
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ELECTRICAL CHARACTERISTICS—5V Supply (continued)
(VCC = 5V, GND = 0, SHDN = VCC, TA = +25°C. CBIAS = 1μF, RIN = RF = 20kΩ (MAX9716/MAX9717A), IN+ = BIAS (MAX9716),
BTL/SE = GND (MAX9717_), RL = ∞ connected between OUT+ and OUT-. Typical values are at TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Short-Circuit Current Limit ISC (Note 9) 1.1 A

Thermal Shutdown Threshold +160 °C

Thermal Shutdown Hysteresis 15 °C

250Power-Up/Enable from Shutdown
Time (Note 10)

tPU
CBIAS = 0.1μF 25

ms

Shutdown Time tSHDN 5 μs

Input Resistance RIN MAX9717B/C/D 12 20 28 kΩ

ELECTRICAL CHARACTERISTICS—3V Supply
(VCC = 3V, GND = 0, SHDN = VCC, TA = +25°C. CBIAS = 1μF, RIN = RF = 20kΩ (MAX9716/MAX9717A), IN+ = BIAS (MAX9716),
BTL/SE = GND (MAX9717_), RL = ∞ connected between OUT+ and OUT-. Typical values are at TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Quiescent Supply Current ICC
VIN- = VIN+ = VBIAS (Note 3),
TA = -40°C to +85°C

4 8.0 mA

Shutdown Supply Current ISHDN SHDN = GND 0.01 1 μA

VIH 1.2
SHDN Threshold

VIL 0.4
V

VIH
0.9 x
VCC

BTL/SE Threshold

VIL
0.7 x
VCC

V

Common-Mode Bias Voltage VBIAS (Note 4)
VCC/2
- 9%

VCC/2
VCC/2
+ 9%

V

Output Offset Voltage VOS VIN- = VOUT+, VIN+ = VBIAS (Note 5) ±7 ±15 mV

f = 217Hz 61
Power-Supply Rejection Ratio PSRR

VIN+ = VBIAS,
VRIPPLE = 200mVP-P,
RL = 8Ω (Note 6) f = 1kHz 73

dB

RL = 8Ω, THD+N = 1%, fIN = 1kHz (Note 7) 350
Output Power POUT

RL = 4Ω, THD+N = 1%, fIN = 1kHz (Note 7) 525
mW

Total Harmonic Distortion Plus
Noise

THD+N
AV = 6dB, RL = 8Ω, fIN = 1kHz,
POUT = 0.5W, VCC = 3V (Note 8)

0.024 %

Output-Noise Density en fIN = 10kHz 106 nV/√Hz
Signal-to-Noise Ratio SNR THD+N = 1% 100 dB
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ELECTRICAL CHARACTERISTICS—3V Supply (continued)
(VCC = 3V, GND = 0, SHDN = VCC, TA = +25°C. CBIAS = 1μF, RIN = RF = 20kΩ (MAX9716/MAX9717A), IN+ = BIAS (MAX9716),
BTL/SE = GND (MAX9717_), RL = ∞ connected between OUT+ and OUT-. Typical values are at TA = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Output Short-Circuit Current Limit ISC (Note 9) 1.1 A

Thermal Shutdown Threshold +160 °C

Thermal Shutdown Hysteresis 15 °C

250Power-Up/Enable from Shutdown
Time (Note 10)

tPU
CBIAS = 0.1μF 25

ms

Shutdown Time tSHDN 5 μs

Input Resistance RIN MAX9717B/C/D 12 20 28 kΩ

Note 1: Continuous power dissipation must also be observed.
Note 2: All specifications are tested at TA = +25°C. Specifications over temperature (TA = TMIN to TMAX) are not production tested,

and guaranteed by design.
Note 3: Quiescent power-supply current is specified and tested with no load. Quiescent power-supply current depends on the off-

set voltage when a practical load is connected to the amplifier. 
Note 4: Common-mode bias voltage is the voltage on BIAS and is nominally VCC/2.
Note 5: VOS = VOUT+ - VOUT-.
Note 6: The amplifier input IN- is AC-coupled to GND through CIN.
Note 7: Output power is specified by a combination of a functional output current test and characterization analysis.
Note 8: Measurement bandwidth for THD+N is 22Hz to 22kHz.
Note 9: Extended short-circuit conditions result in a pulsed output.
Note 10: Time for VOUT to rise to 50% of final DC value.
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(VCC = 5V, THD+N measurement bandwidth = 22Hz to 22kHz, BTL mode, TA = +25°C, unless otherwise noted.)
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(VCC = 5V, THD+N measurement bandwidth = 22Hz to 22kHz, BTL mode, TA = +25°C, unless otherwise noted.)



8 _______________________________________________________________________________________

________________________________________________________________ ( )
(VCC = 5V, THD+N measurement bandwidth = 22Hz to 22kHz, BTL mode, TA = +25°C, unless otherwise noted.)
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BTL

MAX9716/MAX9717
BTL BTL ( 1)

2 x VOUT(P-P)
VOUT(P-P)

MAX9716/MAX9717
Absolute Maximum Ratings

TJ(MAX) +150°C TA θJA Absolute
Maximum Ratings
°C/W TDFN θJA 41°C/W

BTL
VCC

(
)

VCC

MAX9716/MAX9717
+160°C

15°C

MAX9717B MAX9717C MAX9717D 6dB
9dB 12dB ( )

MAX9717B/C/D
RIN RF

P
V

R
DISS MAX

CC

L
( )   =

2 2

2π

P
T T

DISSPKG MAX
J MAX A

JA
( )

( )
  

  
=

−

θ

P
V

ROUT
RMS

L
  =

2

V
V

RMS
OUT P P

  
( )

=
−

2 2

A
R
RV

F

IN
    = ×2
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+1 VOUT(P-P)

2 x VOUT(P-P)

VOUT(P-P)-1

1. 



MAX9716 MAX9717A
RF RIN ( 2)

AV RIN 20kΩ RF 20kΩ
2V/V 6dB RF

MAX9717 BTL
MAX9716 MAX9717A RF 10kΩ 50kΩ
MAX9717B/C/D

CIN RIN

0
-3dB

f-3dB

MAX9717 ( )

-3dB

COUT f-3dB
f-3dB

COUT
-3dB

COUT
/COUT

ESR

MAX9716

( 3)
CMRR 4

MAX9716

f
R C

dB
L OUT

− =3
1

2
  

π

f
R C

dB
IN IN

− =3
1

2
  

π

A
R
RV

F

IN
  =

⎛

⎝
⎜

⎞

⎠
⎟2
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OUT-

OUT+
MAX9716

RF

IN-

IN+

BIAS

RINCIN
AUDIO
INPUT

2. MAX9716/MAX9717A

FREQUENCY (Hz)

CM
RR

 (d
B)

10k1k100

-90

-80

-70

-60

-50

-40

-30

-20

-10

0

-100
10 100k

VRIPPLE = 200mVP-P
RL = 8Ω
CBIAS = 1μF

COMMON-MODE REJECTION RATIO
vs. FREQUENCY

3. CMRR



BIAS

BIAS VCC/2 BIAS
CBIAS

CBIAS
1μF BIAS GND

CBIAS PSRR tON BIAS

VCC
GND 1μF

MAX9716/MAX9717 TDFN μMAX

12 ______________________________________________________________________________________

CLICKLESS/POPLESS
SHUTDOWN
CONTROL

BIAS

IN+

IN-

OUT+

OUT-

SHDN

GND
MAX9716

RF
20kΩ

RF
20kΩ

VCC

RIN
20kΩ

CIN
0.33μF

AUDIO
INPUT

RIN
20kΩ

CIN
0.33μF

AUDIO
INPUT

CBIAS

220pF

220pF

20kΩ

20kΩ

VCC

VALUES SHOWN FOR 0dB GAIN.

OFF

ON

4. MAX9716



_______________________ UCSP
UCSP

-
Maxim

1891
(WLP)

_______________________ UCSP
Pin A1 Bump Indicator

AAA: Product ID code

XXX: Lot Code

____________________________
TRANSISTOR COUNT: 4877

PROCESS: BiCMOS
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____________________________

PART BTL/SE INPUT GAIN (dB)

MAX9716 — Adjustable

MAX9717A √ Adjustable

MAX9717B √ 6

MAX9717C √ 9

MAX9717D √ 12

AAA
XXX

__________________________ ( )

*EP = 
+ (Pb)/ RoHS
G45

PART TEMP RANGE
PIN-
PACKAGE

GAIN
(dB)

MAX9717AEBL+TG45 -40°C to +85°C 3 x 3 UCSP Adj.

MAX9717AETA+T -40°C to +85°C 8 TDFN-EP* Adj.

MAX9717AEUA -40°C to +85°C 8 μMAX-EP* Adj.

MAX9717BEBL+TG45 -40°C to +85°C 3 x 3 UCSP 6

MAX9717BETA+T -40°C to +85°C 8 TDFN-EP* 6

MAX9717BEUA -40°C to +85°C 8 μMAX-EP* 6

MAX9717CEBL+TG45 -40°C to +85°C 3 x 3 UCSP 9

MAX9717CETA+T -40°C to +85°C 8 TDFN-EP* 9

MAX9717CEUA -40°C to +85°C 8 μMAX-EP* 9

MAX9717DEBL+TG45 -40°C to +85°C 3 x 3 UCSP 12

MAX9717DETA+T -40°C to +85°C 8 TDFN-EP* 12

MAX9717DEUA -40°C to +85°C 8 μMAX-EP* 12

http://www.maxim-ic.com.cn/ucsp
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VCC

OUT+IN-

1

2

8

7

OUT-

GNDBIAS

BTL/SE

SHDN

μMAX

3

4

6

5

MAX9717

IN- OUT+ BTL/SE

BIAS SHDNOUT-

GND VCCGND

UCSP
(1.5mm x 1.5mm)

MAX9717

A

B

C

1 2 3

TDFN
(3mm x 3mm x 0.8mm)

MAX9716

1

2

3

4

8

7

6

5

SHDN

BIAS

IN+

IN-

OUT-

GND

VCC

OUT+

TDFN
(3mm x 3mm x 0.8mm)

MAX9717

1

2

3

4

8

7

6

5

SHDN

BIAS

BTL/SE

IN-

OUT-

GND

VCC

OUT+

TOP VIEW

VCC

OUT+IN-

1

2

8

7

OUT-

GNDBIAS

IN+

SHDN

μMAX

3

4

6

5

MAX9716

TOP VIEW
(BUMPS ON BOTTOM)

IN- OUT+ IN+

BIAS SHDNOUT-

GND VCCGND

UCSP
(1.5mm x 1.5mm)

MAX9716

A

B

C

1 2 3

____________________________________________________________________
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CLICKLESS/POPLESS
SHUTDOWN
CONTROL

BIAS

IN+

IN-

OUT+

OUT-

SHDN

GND
MAX9716

RF
40kΩ

VCC

RIN
20kΩ

CIN
0.33μF

AUDIO
INPUT

CBIAS
1μF

20kΩ

20kΩ

VCC

VALUES SHOWN FOR 12dB GAIN.

1μF

OFF

ON

__________________________________________________________ /

CLICKLESS/POPLESS
SHUTDOWN
CONTROL

BIAS

IN-

OUT+

OUT-

SHDN

GNDMAX9717A

RF
40kΩ

VCC

RIN
20kΩ

CIN
0.33μF

AUDIO
INPUT

CBIAS
1μF

20kΩ

20kΩ

VCC

VALUES SHOWN FOR BTL 12dB GAIN,
HEADPHONE 6dB GAIN.

1μF

BTL/SE

COUT
100μF

100kΩ

VCC

1kΩ

OFF

ON

100kΩ



16 ______________________________________________________________________________________

CLICKLESS/POPLESS
SHUTDOWN
CONTROL

BIAS

IN-

OUT+

OUT-

SHDN

GND

MAX9717B
MAX9717C
MAX9717D

RF

VCC

RIN
20kΩ

CIN
0.33μF

AUDIO
INPUT

CBIAS
1μF

20kΩ

20kΩ

VCC
1μF

BTL/SE

COUT
100μF

100kΩ

VCC

1kΩ

IN+

OFF

ON

100kΩ

_________________________________________________________________ / ( )
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8L
, μ

M
A

X
, E

X
P

 P
A

D
.E

P
S

C
1

121-0107

www.maxim-ic.com.cn/packages

8 μMAX U8E-2 21-0107

8 TDFN-EP T833-1 21-0137

3 x 3 UCSP B9-1 21-0093

http://www.maxim-ic.com.cn/packages
http://pdfserv.maxim-ic.com/package_dwgs/21-0107.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0137.PDF
http://pdfserv.maxim-ic.com/package_dwgs/21-0093.PDF
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www.maxim-ic.com.cn/packages
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http://www.maxim-ic.com.cn/packages
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www.maxim-ic.com.cn/packages

COMMON DIMENSIONS

SYMBOL MIN. MAX.

A 0.70 0.80

D 2.90 3.10

E 2.90 3.10

A1 0.00 0.05

L 0.20 0.40

PKG. CODE N D2 E2 e JEDEC SPEC b [(N/2)-1] x e

PACKAGE VARIATIONS

0.25 MIN.k

A2 0.20 REF.

2.00 REF0.25±0.050.50 BSC2.30±0.1010T1033-1

2.40 REF0.20±0.05- - - - 0.40 BSC1.70±0.10 2.30±0.1014T1433-1

1.50±0.10 MO229 / WEED-3

0.40 BSC - - - - 0.20±0.05 2.40 REFT1433-2 14 2.30±0.101.70±0.10

T633-2 6 1.50±0.10 2.30±0.10 0.95 BSC MO229 / WEEA 0.40±0.05 1.90 REF

T833-2 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

T833-3 8 1.50±0.10 2.30±0.10 0.65 BSC MO229 / WEEC 0.30±0.05 1.95 REF

2.30±0.10 MO229 / WEED-3 2.00 REF0.25±0.050.50 BSC1.50±0.1010T1033-2

http://www.maxim-ic.com.cn/packages
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www.maxim-ic.com.cn/packages

9L
U

C
S

P
, 3

x3
.E

P
S

PACKAGE OUTLINE, 3x3 UCSP

21-0093 1
1

L

http://www.maxim-ic.com.cn/packages
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